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(54) DIVIDED STATOR STRUCTURE OF ROTATING ELECTRIC MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a divided stator 
structure of a rotating electric machine which can 
suppress the eddy current caused by the slip of 
insulating layers in contact parts at the divided sections 
of stacked electromagnetic steel sheets, and besides 
never deteriorates magnetic properties. 
SOLUTION: The divided stator structure 50 of the 
rotating electric machine is equipped with a stator core 
30 made by stacking electromagnetic steel sheets 32 via 
insulating layers 31 and being divided into plural pieces, 
and stator coils 40. An insulating powder magnetic 
member 53 made of magnetic powder 54 covered with 
an insulating film 55 is interposed between the contact 
parts 51 and 52 of the fellow stator core members 33, 
34, 35, and 36 divided. Consequently, this stator 
structure can suppress an eddy current by electrically 
insulating it with the insulating film 55 covering each 
magnetic powder 54 of the insulating powder magnetic , 
member 53, and prevent the deterioration of the 
magnetic properties by the magnetic powder 54 thereby dissolving antithetical problems. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Division form stator structure of the dynamo-electric machine characterized by making 
the insulating powder magnetism member formed in the contact section of the stator-core 
members which are the division form stator structure of the stator core divided into plurality, 
and a dynamo-electric machine equipped with a stator coil, and were divided with the magnetic- 
substance powder covered with the insulating coat come to intervene while carrying out the 
laminating of the magnetic steel sheet through an insulating layer and being formed. 
[Claim 2] Division form stator structure of a dynamo-electric machine according to claim 1 
where said stator core is characterized by being divided into the circumferencial direction in the 
York part at plurality, and making said insulating powder magnetism member placed between the 
contact sections of the York parts concerned. 

[Claim 3] Division form stator structure of the dynamo-electric machine according to claim 1 
characterized by dividing said stator core into the annular York part and the teeth part arranged 
at the inner circumference side of this York part, and making said insulating powder magnetism 
member placed between the contact sections of the York part concerned and each teeth parts 
concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention suppresses generating of the eddy current by gap of the 
insulating layer of the contact section of the stator core of the division form which carried out 
the laminating of the magnetic steel sheet by electric insulation about the division form stator 
structure of a dynamo-electric machine, and it is made not to degrade a magnetic property 
moreover. 
[0002] 

[Description of the Prior Art] In the turbocompressor of two steps of one shaft which there are 
some dynamo-electric machines operated by high-speed rotation, such as an induction 
generator which drives a turbocompressor by the induction motor which carries out a direct 
drive, or the small gas turbine, for example, attached the impeller of a centrifugal type 
compressor in the both ends of Rota, there are some which are operated at the rotational 
frequency of 100,000 or more rpm. 

[0003] In dynamo-electric machines, such as such a motor by which high-speed rotation is 
carried out, a generator, etc., it has the stator 3 by which the case of a high-speed motor is 
prepared in this high-speed motor 1 around Rota 2 and this Rota 2 as shown, for example in 
drawing 2 , and Rota 2 is supported so that high-speed rotation can be carried out through the 
radial magnetic bearing 5 and the thrust magnetic bearing 6 which were prepared in the both 
ends of the motor casing 4. 

[0004] As the eddy current generated in the direction of a magnetic-flux right angle serves as 
the thickness direction of a magnetic steel sheet 32, he is trying to suppress that generating by 
considering as the structure which carried out the laminating using the magnetic steel sheet 32 
which has the insulating coat 31 used as an insulating layer in a front face so that a stator 3 is 
constituted from this high-speed motor 1 by a stator core 30 and the stator coil 40, and it may 
be partially expanded to drawing 4 and may be shown, in order that a stator core 30 may reduce 
iron loss, such as an eddy current 

[0005] On the other hand, although a stator coil 40 is wound around such a stator core 30 In 
order to make winding of a stator coil 40 easy, as the division form stator which divided the 
stator core 30 is used in many cases, for example, it is shown in drawing 3 (a) As the stator coil 
40 which divides a stator core 30 into a circumferencial direction in the York part 33 at plurality, 
and does not illustrate it into each York part 33 and each teeth part 34 of one which were 
divided is rolled, and it considers as a concentrated-winding line or is shown in drawing 3 (b) It 
divides into the annular York part 35 and the teeth part 36 located in the inner circumference 
side of this York part 35, the stator coil 40 which is not illustrated into the teeth part 36 
projected to a radial is rolled, and it is considering as the distributed-winding line or the 
concentrated-winding line. 
[0006] 

[Problem(s) to be Solved by the Invention] While making a stator core 30 into the structure 
where carried out the laminating and the insulating coat 31 and the magnetic steel sheet 32 have 
been arranged by turns, when a magnetic steel sheet 32 is used as a division form stator, 
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however, in the state of an ideal Although the end faces of the insulating coat 31 and the end 
faces of a magnetic steel sheet 32 will contact in the contact section of York partial 33 
comrades of the divided stator core 30, or the contact section of the annular York part 35 and 
each teeth part 36 as shown in drawing 4 (a) Since a magnetic steel sheet 32 is pierced and it 
fabricates by processing etc., and a surface sink and curvature arise in an end face or the 
difference in delicate thickness etc. is in the insulating layer by that who arises, the magnetic 
steel sheet 32, or the insulating coat 31, In the actual contact section, as shown in drawing 4 (b), 
the magnetic steel sheet 32 of the direction of a laminating will contact alternately, and the 
electric insulation of the contact section will be lost. 

[0007] For this reason, there is a problem that an eddy current occurs in the contact section of 
a magnetic steel sheet 32, and loss increases. 

[0008] Then, if the contact section of the magnetic steel sheet 32 by which a laminating is 
carried out can be insulated electrically, since generating of an eddy current can be suppressed, 
it is possible [ it ] to insulate electrically opening making an insulating material placed between 
the contact sections of a magnetic steel sheet 32, and space. 

[0009] However, when an insulating material is made to be placed between the contact sections 
of the magnetic steel sheet 32 by which a laminating is carried out, or space is opened and it 
insulates electrically, there is an opposite problem that the magnetic property of what can 
suppress an eddy current will deteriorate. 

[0010] This invention was made in view of the technical problem which the above-mentioned 
conventional technique has, can suppress generating of the eddy current by gap of the insulating 
layer of the contact section in the division part of the magnetic steel sheet by which the 
laminating was carried out etc., and tends to offer the division form stator structure of a 
dynamo-electric machine where a magnetic property moreover is not degraded. 
[0011] 

[Means for Solving the Problem] It is characterized by to make the insulating powder magnetism 
member formed in the contact section of the stator-core members which are the division form 
stator structure of the stator core divided into plurality while the division form stator structure 
of the dynamo-electric machine of this invention according to claim 1 carried out the laminating 
of the magnetic steel sheet through the insulating layer and being formed, in order to solve the 
above-mentioned technical problem, and a dynamo-electric machine equipped with a stator coil, 
and were divided with the magnetic-substance powder covered with an insulating coat come to 
intervene. 

[0012] While according to the division form stator structure of this dynamo-electric machine 
carrying out the laminating of the magnetic steel sheet through an insulating layer and being 
formed With the division form stator structure of the stator core divided into plurality, and a 
dynamo-electric machine equipped with a stator coil He is trying to make the insulating powder 
magnetism member formed in the contact section of the divided stator-core members with the 
magnetic-substance powder covered with the insulating coat intervene. Each magnetic- 
substance powder of an insulating powder magnetism member can be electrically insulated with a 
wrap insulation coat, and he can suppress an eddy current, and is trying to solve the problem 
which prevents degradation of a magnetic property and conflicts with magnetic-substance 
powder. 

[0013] Moreover, in addition to a configuration according to claim 1, said stator core is divided 
into the circumferencial direction in the York part at plurality, and division form stator structure 
of the dynamo-electric machine of this invention according to claim 2 is characterized by making 
said insulating powder magnetism member placed between the contact sections of the York 
parts concerned. 

[0014] The stator core is divided into the circumferencial direction in the York part at plurality, 
and he is trying to prevent degradation of a magnetic property according to the division form 
stator structure of this dynamo-electric machine, insulating the contact section electrically and 
suppressing generating of an eddy current also in the case of the stator core which he is trying 
to make said insulating powder magnetism member placed between the contact sections of the 
York parts concerned, and was divided in the York part. 
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[0015] Furthermore, in addition to the configuration according to claim 1, said stator core is 
divided into the annular York part and the teeth part arranged at the inner circumference side of 
this York part, and division form stator structure of the dynamo-electric machine of this 
invention according to claim 3 is characterized by making said insulating powder magnetism 
member placed between the contact sections of the York part concerned and each teeth parts 
concerned. 

[0016] According to the division form stator structure of this dynamo-electric machine, the York 
part with an annular stator core, It is divided into the teeth part arranged at the inner 
circumference side of this York part. He is trying to make said insulating powder magnetism 
member placed between the contact sections of the York part concerned and each teeth parts 
concerned. He is trying to prevent degradation of a magnetic property, insulating the contact 
section electrically and suppressing generating of an eddy current also in the case of the stator 
core divided into the annular York part and the teeth part arranged at the inner circumference 
side of this York part. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained to a detail based on a drawing. Drawing 1 is the outline perspective view and partial 
expanded sectional view of two stator— core parts from which the gestalt of the 1 operation 
which applied the division form stator structure of the dynamo-electric machine of this invention 
to the stator of the high-speed motor which is an induction motor is started, and a division 
format differs. 

[0018] The division form stator structure 50 of this dynamo-electric machine is what is applied 
to the stator core 30 of the stator 3 of the high-speed motor 1 explained by drawing 2 . This 
stator core 30 While the laminating of the magnetic steel sheet 32 which has the insulating coat 
31 used as an insulating layer is carried out and it is constituted, as drawing 3 (a) and (b) 
explained, it considers as a division form, and as shown, for example in drawing 1 (a) and (b), as 
the block construction, it considers as the thing of two fundamental formats. 
[0019] One of the block construction of this stator core 30 divides a stator core 30 into a 
circumferencial direction in the York part 33 at plurality. It is what rolls the stator coil 40 which 
is not illustrated into each York part 33 and each teeth part 34 of one which were divided, and is 
made into a concentrated-winding line. The block construction of another stator core 30 It 
divides into the annular York part 35 and the teeth part 36 located in the inner circumference 
side of this York part 35, the stator coil 40 which is not illustrated into the teeth part 36 
projected to a radial is rolled, and it considers as a distributed-winding line or a concentrated- 
winding line. 

[0020] With such stator structure 50 of a stator core 30 As shown in drawing 1 (a), (b), and (c) 
You carry out the laminating of the magnetic steel sheet 32 to constitute, and the insulating 
powder magnetism member 53 makes it placed between the contact section 51 of York partial of 
stator core 30 by which insulating coat 31 and magnetic steel sheet 32 have been arranged by 
turns 33 comrades, or the contact section 52 of the annular York part 35 and each teeth part 
36. While insulating electrically, it is made for a property to have not deteriorated magnetically. 
[0021] This insulating powder magnetism member 53 is what was constituted by hardening with 
compression molding etc. what covered the powder (magnetic-substance powder) 54 of a 
magnetic material with the insulating coat 55 of an electric insulating material. Like the case 
where carry out the laminating of the magnetic steel sheet 32 which has the insulating coat 31, 
and a stator core 30 is constituted An electric insulating condition can be secured because each 
magnetic-substance powder 54 touches through the insulating coat 55, generating of an eddy 
current can be suppressed, and, moreover, degradation of a magnetic property can be prevented 
with the magnetic-substance powder 54 of the insulating coat 55 interior. 
[0022] therefore, when a stator core 30 is divided into a circumferencial direction in the York 
part 33 The insulating powder magnetism member 53 corresponding to the cross-section 
configuration of the York part 33 is made to be placed between the contact sections 51 of York 
partial 33 comrades. When a stator core 30 is divided into the annular York part 35 and the teeth 
part 36 of the radial by the side of the inner circumference, the insulating powder magnetism 
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member 53 of a configuration in alignment with the tip configuration of each teeth part 36 makes 
it placed between the contact section 52 of the annular York part 35 and each teeth part 36. 
[0023] By making such an insulating powder magnetism member 53 placed between the contact 
sections 51 and 52 of the divided stator core 30 Even if a surface sink and curvature arise in an 
end face by piercing a magnetic steel sheet 32 and fabricating by processing etc. or who arises 
The magnetic steel sheet 32 of the direction of a laminating contacts alternately, and it prevents 
that the electric insulation of the contact sections 51 and 53 is lost, and generating of an eddy 
current can be suppressed and, moreover, degradation of a magnetic property can be prevented. 
[0024] Moreover, even if the difference in delicate thickness etc. is in the insulating layer by the 
magnetic steel sheet 32 or the insulating coat 31, while the magnetic steel sheet 32 of the 
direction of a laminating contacts alternately, it prevents similarly that the electric insulation of 
the contact sections 51 and 52 is lost and generating of an eddy current is suppressed, 
degradation of a magnetic property can be prevented. 

[0025] In addition, although the gestalt of the above-mentioned implementation explained to the 
example the high-speed motor which is an induction motor as a dynamo-electric machine, it is 
also applicable also like the stator of dynamo-electric machines, such as an induction generator. 
[0026] Moreover, although the stator core was made into the structure divided in teeth and York 
or York and teeth divided the stator core of one into the hoop direction with the gestalt of the 
above-mentioned implementation, you may consider as other block construction. 
[0027] 

[Effect of the Invention] As mentioned above, as concretely explained with the gestalt of 
operation, while according to the division form stator structure of the dynamo-electric machine 
of this invention according to claim 1 carrying out the laminating of the magnetic steel sheet 
through an insulating layer and being formed With the division form stator structure of the stator 
core divided into plurality, and a dynamo-electric machine equipped with a stator coil Since it 
was made to make the insulating powder magnetism member formed in the contact section of 
the divided stator-core members with the magnetic-substance powder covered with the 
insulating coat intervene Each magnetic-substance powder of an insulating powder magnetism 
member can be electrically insulated with a wrap insulation coat, an eddy current can be 
suppressed, degradation of a magnetic property can be prevented with magnetic-substance 
powder, and an opposite electric insulation and two opposite technical problems of degradation 
prevention of a magnetic property can be solved to coincidence. 

[0028] Moreover, since the stator core is divided into the circumferencial direction in the York 
part at plurality and it was made to make said insulating powder magnetism member placed 
between the contact sections of the York parts concerned according to the division form stator 
structure of the dynamo-electric machine of this invention according to claim 2 f degradation of a 
magnetic property can be prevented, insulating the contact section electrically and suppressing 
generating of an eddy current also in the case of the stator core divided in the York part. 
[0029] Furthermore, according to the division form stator structure of the dynamo-electric 
machine of this invention according to claim 3 Since the stator core is divided into the annular 
York part and the teeth part arranged at the inner circumference side of this York part and it 
was made to make said insulating powder magnetism member placed between the contact 
sections of the York part concerned and each teeth parts concerned Degradation of a magnetic 
property can be prevented insulating the contact section electrically and suppressing generating 
of an eddy current also in the case of the stator core divided into the annular York part and the 
teeth part arranged at the inner circumference side of this York part. 



[Translation done.] 
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